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AbstrAct
Cardiocondyla spp. are small, inconspicuous ants, native to the Old World. 
Until recently, Cardiocondyla mauritanica Forel, 1890 was a little known 
species recorded almost exclusively from the semi-arid subtropics of North 
Africa, the Middle East, and neighboring islands. In contrast, Cardiocondyla 
nuda Mayr, 1866 was considered a cosmopolitan tramp species, spread broadly 
around the world through human commerce. A recent taxonomic reanalysis 
by b. seifert, however, found genuine C. nuda restricted to Australia, New 
Guinea, and Western Oceania, and that published records of ‘C. nuda’ from 
outside this region were based on misidentifications of other species, notably C. 
mauritanica. In addition, Cardiocondyla ectopia, known from North America, 
was found to be a junior synonym of C. mauritanica. Here, I examine the 
worldwide spread of C. mauritanica. 
I compiled published and unpublished C. mauritanica specimen records 
from >250 sites, documenting the earliest known records for 47 geographic 
areas (countries, island groups, major islands, and Us states), including sev-
eral for which I found no previously published records: barbados, bonaire, 
curaçao, Grenada, saba, and saudi Arabia. 
Cardiocondyla mauritanica is found primarily in semi-arid and urban 
environments. Cardiocondyla mauritanica shows an apparently continuous 
distribution and geographic variation in morphology from northwest Africa 
to India suggesting that C. mauritanica is native throughout this subtropical 
expanse. Old World records of C. mauritanica far from this range come from 
Ascension, Zimbabwe, and several Indo-Pacific islands. The sole temperate 
record of C. mauritanica comes from Ukraine. Cardiocondyla mauritanica 
was first found in the New World in 1967, and has spread through the 
southwestern Us, northern Mexico, Florida, and the West Indies. Part of the 
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success of C. mauritanica in exotic locales may relate to its ability to co-exist 
with dominant invasive ants, such as the Argentine ant, Linepithema humile 
(Mayr, 1868).
Key words: biogeography, biological invasion, exotic species, invasive 
species
INtrODUctION
Cardiocondyla (Hymenoptera: Formicidae) ants are small, inconspicuous 
species, native to the Old World. Until recently, Cardiocondyla mauritanica 
Forel, 1890 was a little known species recorded almost exclusively from North 
Africa, the Middle East, and neighboring islands. In contrast, Cardiocon-
dyla nuda Mayr, 1866 was long considered a cosmopolitan tramp species, 
spread broadly around the world through human commerce. seifert (2003), 
however, concluded that genuine C. nuda in fact has a fairly restricted range 
in Australia, New Guinea, and Oceania. All specimens from outside this 
region previously identified as ‘C. nuda’ that he re-examined were actually 
less familiar species, notably C. mauritanica. seifert (2003) also recognized 
that Cardiocondyla ectopia snelling, 1974, known from many sites in North 
America, was actually a junior synonym of C. mauritanica, and concluded 
“the cosmopolitan C. mauritanica is one of the most abundant and most 
widely distributed Cardiocondyla species of the world and comprises about 
12% of all investigated samples.” Here, I examine the worldwide spread of 
C. mauritanica.
Taxonomy
Forel (1890) described Cardiocondyla nuda mauritanica (= C. mauritanica) 
from tunisia. Ortiz & tinaut (1987) raised C. mauritanica to a full species. 
Junior synonyms include Cardiocondyla emeryi nitida bernard, 1948 from 
Libya, Cardiocondyla ectopia snelling, 1974 from North America, and Lep-
tothorax caparica Henin, Paiva & collingwood, 2001 from Portugal. 
seifert (2003) placed c. mauritanica in the “C. nuda species-group” along 
with C. nuda, Cardiocondyla atalanta Forel, 1915 from Australia, Cardiocon-
dyla strigifrons Viehmeyer, 1922 from Indonesia, Cardiocondyla kagutsuchi 
terayama, 1999 from East Asia and Oceania, and Cardiocondyla paranuda 
seifert, 2003 from tunisia. Cardiocondyla mauritanica appears to be most 
987 Wetterer, J.K. — Worldwide spread of Cardiocondyla mauritanica
closely related to C. cf. kagutsuchi (seifert 2008, Oettler et al. 2010). Whereas 
C. mauritanica males are all wingless, C. cf. kagutsuchi has both winged and 
wingless males (Oettler et al. 2010).
Cardiocondyla mauritanica was sometimes misidentified as C. nuda because 
C. mauritanica has a relatively indistinct metanotal groove (i.e., a dorsal furrow 
separating the propodeum from the promesonotum). This groove is only sug-
gested in C. nuda, but it is well developed in several common Cardiocondyla 
species, including three widespread “tramp” species, spread by human com-
merce: Cardiocondyla emeryi Forel, 1881, Cardiocondyla obscurior Wheeler, 
1929, and Cardiocondyla wroughtonii Forel, 1890. Nonetheless, it is fairly 
simple to distinguish C. mauritanica from C. nuda. In C. mauritanica, the 
lower surface of the postpetiole is nearly flat and the height of the postpetiole 
less than that of the petiole. In C. nuda, however, the lower surface of the 
postpetiole bulges out, giving it a convex profile and a taller postpetiole with a 
height equal to that of the petiole. Another widespread Cardiocondyla species 
lacking a distinct metanotal groove is Cardiocondyla minutior Forel. seifert 
(2003) presented a range of allometric measures that allow the identification 
of these and all other described Cardiocondyla species. 
Deyrup et al. (2000) coined the common name “sneaking ant” for Car-
diocondyla, apparently due to their inconspicuous nature. “Mauritanica” is 
Latin for “Moorish.” The term “Moor,” derived from the Mauri people of 
northwestern Africa, has long been used in Europe as a colloquial term for 
all inhabitants of North Africa. two other North African ants share this 
specific name: Aphaenogaster mauritanica Dalla torre, 1893 from “barbaria” 
(northern Algeria) and Cataglyphis mauritanicus Emery, 1906 from tunisia 
and Algeria. I have used the common name “Moorish sneaking ant,” analogous 
to the common names for other North African mauritanica species, e.g., the 
Moorish gecko, Tarentola mauritanica (L., 1758) and the Moorish viper, 
Macrovipera mauritanica (Duméril & bibron, 1848). 
MEtHODs
Using published and unpublished records, I documented the worldwide 
range of C. mauritanica. I obtained unpublished site records from museum 
specimens in the collections of the Museum of comparative Zoology (McZ, 
identified by s. cover) and the smithsonian Institution (sI, identified by 
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M. smith). In addition, I used on-line databases with collection informa-
tion on specimens by Antweb (www.antweb.org), the Asociación Ibérica de 
Mirmecología (www.formicidae.org), the Global biodiversity Information 
Facility (www.gbif.org), Myrmecology Forum (antfarm.yuku.com), bug-
Guide (bugguide.net), Fauna Europaea (radchenko 2004), and Ants of 
Egypt (taylor 2010). I received unpublished C. mauritanica records from 
J. Heinze (bonaire) and b. seifert (Malta, saudi Arabia). Finally, I collected 
C. mauritanica in california, Florida, Madeira, and on several West Indian 
islands (all identified by s. cover).
I obtained geographic coordinates for collection sites from published 
references, specimen labels, maps, or geography web sites (e.g., earth.google.
com, www.tageo.com, www.geonames.org, and www.fallingrain.com). If a 
site record listed a geographic region rather than a “point locale,” and I had 
no other record for this region, I used the coordinates of the largest town 
within the region or, in the case of small islands and natural areas, the center 
of the region. In a number of cases, publications did not include the collection 
dates for specimens, but I was able to determine the date based on informa-
tion from other museum specimens, on the collector’s travel dates, or limit 
the date by the collector’s date of death. 
rEsULts
I compiled published and unpublished C. mauritanica specimen records 
from >250 sites worldwide (Fig. 1). I documented the earliest known C. 
mauritanica records for 47 geographic areas (countries, island groups, major 
islands, and Us states; tables 1-3), including saudi Arabia plus several West 
Indian islands for which I found no previously published records: barbados 
(one urban park site; leg. J.K. Wetterer), bonaire (one garden site; leg. J. Hei-
nze), curaçao (five sites: four urban and one zoo; leg. J.K. Wetterer), Grenada 
(17 sites: seven disturbed forest, five urban, three beaches, one mangrove, 
and one sugarcane; leg. J.K. Wetterer), and saba (one coastal site; leg. G.D. 
Alpert). to date, C. mauritanica has never been collected in Mauritania, a 
country whose name derives from the same source. 
Cardiocondyla ants are notoriously difficult to identify to species. In the 
past, many authors have used the name ‘C. nuda’ as a catchall for several Car-
diocondyla species with a relatively indistinct metanotal groove. Fortunately, 
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C. mauritanica has not been used as a catchall name, and published records 
of C. mauritanica and its junior synonym in the New World, C. ectopia, ap-
pear to be reliable. Authors reporting these relatively obscure taxa no doubt 
first determined the specimens were not C. nuda. I found no cases where a 
specimen that was identified as C. mauritanica was later re-identified as a 
different species, though seifert (2008) incorrectly listed C. mauritanica 
from Kiribati through a typographical error (b. seifert, pers. comm.). Except 
for this one record, I included all published records of C. mauritanica. still, 
the difficulties of separating closely related species of Cardiocondyla should 
not be underestimated. As seifert (pers. comm.) wrote: “The clustering of 
kagutsuchi-mauritanica-nuda-atalanta is stable in multivariate analyses but 
even an experienced ‘Cardiocondyla man’ like me cannot identify each speci-
men by simple eye inspection. You must measure.” Fortunately, except for 
seifert’s (2003) three Indo-Pacific records, there have been no other reports 
of C. mauritanica from within the known geographic ranges of C. kagutsuchi, 
C. nuda, and C. atalanta.
MIsIDENtIFIcAtIONs
Emery (1884) identified specimens from tunisia as C. nuda, but Emery 
(1891) re-identified them as C. mauritanica. seifert (2003) re-examined 
specimens reported as C. nuda and found many Palearctic records of ‘C. 
Fig. 1. Worldwide distribution records of Cardiocondyla mauritanica.
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nuda’ were actually based on misidentification of C. mauritanica (e.g., Pisarski 
1967, bolton 1982, Heinze et al. 1993). A number of other studies have also 
re-examined specimens first reported as C. nuda and found them to be C. 
mauritanica (e.g., barquín 1981 re-identified by Espadaler & bernal 2003). 
cagniant (1962) listed C. nuda as the only Cardiocondyla known from 
Morocco, but cagniant & Espadaler (1993) and cagniant (2006) listed 
Cardiocondyla batesii Forel, 1894, C. emeryi, and C. mauritanica. comín 
& Furió (1986) reported C. batesii from Majorca, later re-identified as C. 
mauritanica (see Gómez & Espadaler 2006). It seems likely that additional 
published records of C. nuda and C. batesii from the Mediterranean region 
and the Middle East are actually C. mauritanica, e.g., records of C. nuda from 
table 1. Earliest known records for Cardiocondyla mauritanica from the Old 
World subtropics of southern Europe, North Africa, the Middle East, south 
Asia, and neighboring islands. sI = smithsonian Institution. + = no previously 
published records. 
Location Earliest record
tunisia 1891 (A. Forel, sI): oasis by Gabes
Algeria ≤1904 (Forel 1904)
Libya 1906 (Mayr 1908)
cyprus ≤1909 (Emery 1909)
Egypt ≤1911 (Forel 1911, Karavajev 1911)
Iraq 1918 (seifert 2003)
Israel 1922-1928 (Menozzi 1933)
canary Islands 1949 (Espadaler & bernal 2003)
Afghanistan 1953 (seifert 2003)
Iran 1974 (seifert 2003)
Pakistan 1974 (seifert 2003)
balearic Islands 1976 (Gómez & Espadaler 2006)
India 1978 (seifert 2003)
spain 1982 (Ortiz & tinaut 1987)
turkey 1984 (seifert 2003)
Malta 1984 (seifert 2003)
Pantelleria 1987 (Mei 1995)
crete 1990 (seifert 2003)
Portugal 1991 (seifert 2003)
Nepal 1991 (seifert 2003)
Morocco 1991 (seifert 2003)
Greece 1994 (seifert 2003)
United Arab Emirates 1995 (seifert 2003)
Jordan 1996 (seifert 2003)
Madeira 2002 (Wetterer et al. 2007a)
sicily ≤2004 (radchenko 2004)
Gibraltar ≤2008 (Guillem 2008)
+saudi Arabia 2009 (M.r. sharaf, b. seifert pers. comm.): riyadh
991 Wetterer, J.K. — Worldwide spread of Cardiocondyla mauritanica
Morocco (Delye & bonaric 1973), saudi Arabia (collingwood 1985), Yemen 
(collingwood & Agosti 1996), Egypt (Mohamed et al. 2001), and southern 
Europe (radchenko 2004). Izhaki et al. (2009) listed C. nuda in a table of 
ants collected at Mount carmel, Israel, but instead listed C. nuda mauritanica 
in a figure, no doubt meaning C. mauritanica in both cases.
Cardiocondyla mauritanica is not the only species that has been misidenti-
fied as C. nuda. For example, seifert (2003) reported that many Japanese-
Pacific specimens reported as C. nuda were actually C. kagutsuchi. Wilson 
& taylor (1967) designated C. minutior as a junior synonym of C. nuda, but 
Heinze (1997, 1999) revived C. minutior as a full species. between 1967 and 
1997, when C. minutior was considered a junior synonym of C. nuda, most 
authors reported records of C. minutior as C. nuda. based of web photos, b. 
table 2. Earliest known records for Cardiocondyla mauritanica 
from Old World tropical and temperate areas.
Location  Earliest record
sudan  ≤1911 (Karavajev 1911)
Oman  1989 (seifert 2003)
Ascension  1990 (Ashmole & Ashmole 1997)
Zimbabwe  1995 (seifert 2003)
Ukraine  1995 (seifert 2003)
Indonesia  1999 (seifert 2003)
Philippines  1999 (seifert 2003)
Papua New Guinea ≤2003 (seifert 2003)
table 3. Earliest known records for Cardiocondyla mauritanica 
from the New World. Unpublished records include collector, 
museum source, and site. McZ = Museum of comparative 
Zoology. sI = smithsonian Institution.
Location  Earliest record
california  1967 (snelling 1974 as C. ectopia)
Arizona  1975 (c. chandler, sI): Phoenix
Florida  1981 (seifert 2003)
Puerto rico 1982 (seifert 2003)
Mexico  ≤1986 (rojas-Fernández 2001 as C. ectopia)
texas  ≤1992 (O’Keefe et al. 2000 as C. ectopia)
+Grenada  2003 ( J.K. Wetterer, McZ): Grenville
+curaçao  2004 ( J.K. Wetterer, McZ): Piscadera
+barbados  2006 ( J.K. Wetterer, McZ): bridgetown
+bonaire  2006 ( J. Heinze, pers. comm.): Kralendijk
+saba  2008 (G.D. Alpert, McZ): south coast
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seifert (pers. comm.) determined that specimen cAsENt 0102306 from 
Diego Garcia, identified as C. nuda on antweb.com, is almost certainly C. 
minutior.
DIscUssION
The earliest records of C. mauritanica come from subtropical North Africa, 
the Middle East, and neighboring islands (table 1). The only C. mauritanica 
record older than 1967 from outside the Old World subtropics comes from 
an urban site in neighboring sudan (Fig. 1; table 2). seifert (2003) found 
that “C. mauritanica specimens from India (Punjab, Himachal Pradesh) have 
slightly narrower postpetiole and slightly shorter spines. Furthermore, there is 
a certain trend from NW Africa east to India to have the petiole node lower 
and more rounded in profile (not quadrate as in the tunisian type popula-
tion).” This cline of geographic variation suggests that C. mauritanica is native 
throughout this region, spanning much of the subtropics of North Africa, 
the Middle East, and south Asia. Espadaler & bernal (2003) considered C. 
mauritanica to be also native to the canary Islands at the far western edge 
of this range. 
It is uncertain how far the native range of C. mauritanica extends. reyes-
López et al. (2008) considered C. mauritanica to be an exotic in southern 
spain. If this is true, it could explain why all known records of C. mauritanica 
from spain are recent (table 1). Gómez & Espadaler (2006) wrote that C. 
mauritanica “seems to be rapidly extending its range from North Africa and 
southern spain to the north along the West Mediterranean coast (K. Gómez 
& X. Espadaler, unpubl.) and the balearic Islands.” Wetterer et al. (2007a) 
found C. mauritanica only at urban sites in Madeira and considered it exotic 
there. Wetterer et al. (2007b) proposed that, given its widespread occurrence 
in isolated, uninhabited arid parts of Ascension, it seemed possible that C. 
mauritanica was native to Ascension. After mapping the worldwide distribu-
tion of C. mauritanica, however, I now realize that Madeira is very close to the 
apparent native range of C. mauritanica, while Ascension, in the middle of the 
south Atlantic, is very distant from any populations of this species in North 
Africa, making it very unlikely that Ascension is part of its native range (Fig. 
1). Other Old World records of C. mauritanica far from its native range come 
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from Zimbabwe and several Indo-Pacific islands (Fig. 1). The sole temperate 
record of C. mauritanica comes from Ukraine (seifert 2003).
Cardiocondyla mauritanica was first found in the New World in 1967 
(table 3), but it has since spread extensively through the southwestern Us, 
northern Mexico, Florida, and the West Indies (Fig. 1). Whereas in the Old 
World, there are few records of C. mauritanica from the tropics, I have found 
this species at numerous tropical sites in the West Indies. 
EcOLOGY
Most records of C. mauritanica come from semi-arid areas or urban sites, 
agreeing with seifert’s (2003) conclusion that “it is mainly a species of semi-
deserts and other xerothermous habitats” and Ward’s (2005) observation that 
C. mauritanica “occur in disturbed (mostly urban) habitats in california, 
where they nest in sidewalks and along roadways.” seifert (2003) noted that 
in tropical East Asia and Oceania, “C. kagutsuchi seems to replace C. mauri-
tanica. The fact that C. mauritanica, a most widely distributed cosmopolitan 
tramp species, could not substantially penetrate the range of C. kagutsuchi is 
intriguing.” It may be that C. mauritanica is less well adapted for the humid 
tropical climate of this region. 
Cardiocondyla mauritanica has habitat preferences that overlap broadly 
with those of the Argentine ant, Linepithema humile (Mayr, 1868), an invasive 
ant from the subtropics of south America. Wetterer et al. (2000) found that 
C. mauritanica (as C. ectopia) and L. humile were the only non-native ants 
on santa cruz Island, off the coast of southern california. 
Part of the success of C. mauritanica and other Cardiocondyla species in 
exotic locales may be due to their ability of co-exist with dominant invasive 
ants (Heinze et al. 2006). Ward (2005) reported that both C. mauritanica 
and C. minutior “are able to survive in sites invaded by the Argentine ant.” 
Gulmahamad (1997) observed C. mauritanica (as C. ectopia) “co-existing 
with the Argentine ant at four different geographical locations in southern 
california. At one site, it was surviving in a nest with the entrance located 
only 8 cm from the nest of the Argentine ant and only 3 cm from an active 
trail of this species.” Gulmahamad (1997) proposed several factors that pro-
moting this co-existence, notably C. mauritanica’s use of chemical defenses 
against L. humile. Gómez & Espadaler (2006) reported C. mauritanica “on 
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several irrigated housing estates in Ibiza, Mallorca and Menorca, usually in 
coexistence with the Argentine ant, Linepithema humile.” Gómez & Espadaler 
(2006) noted that C. mauritanica “seems to be the first case to join the Ar-
gentine ant in its invasion, with no apparent problems in gardens infested by 
Linepithema... both species are highly aggressive to each other. In encounters 
between foraging ants of the two species, the C. mauritanica worker initially 
crouches down to the floor and remains quiet while the Argentine worker 
antennates it. If pulled, the Cardiocondyla worker repeatedly fiercely stings 
the Argentine ant until it retreats... Thereafter, recruitment by the Argentine 
ant is not triggered and its vast numeric prevalence has no local effect.” 
The ability to co-exist with dominant invasive ants extends to other 
Cardiocondyla species as well. Wilson & taylor (1967) reported that L. 
humile “excludes other larger ant species, including the formidable Pheidole 
megacephala. One species found to be compatible with it on Hawaii is the 
diminutive Cardiocondyla nuda” (probably referring to C. minutior, which 
they had designated a junior synonym of C. nuda). Wetterer (2012) noted 
that C. emeryi appears to be more common in areas dominated by African 
big-headed ant, Pheidole megacephala (Fabricius, 1793). At sites with high 
densities of P. megacephala on islands of the Pacific, Atlantic, and the West 
Indies, I usually also found C. emeryi, but few other ants. It may be that 
dominant ants such as L. humile and P. megacephala benefit Cardiocondyla 
species indirectly, through elimination of competing ant species. 
six species of Cardiocondyla are now known to be cosmopolitan, having 
achieved broad distributions in both the Old World and the New World (from 
largest to smallest in order of head size, from seifert 2003): C. venustula, C. 
mauritanica, C. obscurior, C. minutior, C. wroughtonii, and C. emeryi. by far, 
the most widespread and common is C. emeryi (Wetterer 2012). None of these 
species are known to have significant ecological impacts, and it seems unlikely 
that any of these inconspicuous sneaking ants will ever become significant 
pests as they continue to spread, largely unnoticed, around the world.
AcKNOWLEDGMENts
I thank M. Wetterer, b. seifert, and J. Heinze for comments on this manu-
script; b. seifert, X. Espadaler, and s. cover for help, encouragement, and 
ant identification; s. cover (McZ) and t. schultz (sI) for help with their 
995 Wetterer, J.K. — Worldwide spread of Cardiocondyla mauritanica
respective ant collections; b. seifert and J. Heinze for providing unpublished 
records; W. O’brien for GIs help; D.P. Wojcik and s.D. Porter for compil-
ing their valuable FOrMIs bibliography; r. Pasos and W. Howerton of 
the FAU library for processing so many interlibrary loans; Florida Atlantic 
University and the National science Foundation (DEs-0515648) for finan-
cial support.
rEFErENcEs
Ashmole, N.P. & M.J. Ashmole 1997. The land fauna of Ascension island: new data from 
caves and lava flows, and a reconstruction of the prehistoric ecosystem. Journal of 
biogeography 24:549-589.
barquín, J. 1981. Las hormigas de canarias. taxonomía, ecología y distribución de los 
Formicidae. colección Monograficas, secretariado de Publicacíones de la Universidad 
de La Laguna 3:1-584.
bolton b. 1982. Afrotropical species of the myrmicine ant genera Cardiocondyla, Leptothorax, 
Melissothorax, Messor and Catalaucus. bulletin of the british Museum of Natural History 
(Entomology) 45/4:307-370.
cagniant, H. 1962. Etude de quelque fourmi marocaines. statistique provisoire des 
Formicidae du Maroc. bulletin de la societé d’Histoire Naturelle de l’Afrique du Nord 
53:83-118.
cagniant, H. 2006. Liste actualisee des fourmis du Maroc (Hymenoptera: Formicidae). 
Myrmecologische Nachrichten 8:193-200. 
cagniant, H. & X. Espadaler 1993. Liste des espèces de fourmis du Maroc. Actes des 
colloques Insectes sociaux 8:89-93.
collingwood, c.A. 1985. Hymenoptera: Fam. Formicidae of saudi Arabia. Fauna of saudi 
Arabia 7:230-302.
collingwood, c.A. & D. Agosti 1996. Formicidae (Insecta: Hymenoptera) of saudi Arabia 
(Part 2). Fauna of saudi Arabia 15:300-385.
comín, P. & V. Furió 1986. Distribución biogeográfica de las hormigas (Hymenoptera, 
Formicidae) en las islas del mediterráneo occidental. bolleti de la societat d’Historia 
Natural de Les balears 30:67-79.
Delye, G. & J.c. bonaric 1973. Les fourmis arenicoles du sud marocain (Hym. Formicidae). 
bulletin de la société Entomologique de France 3:107-110.
Deyrup, M., L. Davis, & s. cover 2000. Exotic ants in Florida. transactions of the American 
Entomological society 126:293-326.
Emery, c. 1884. Materiali per lo studio della fauna tunisina raccolti da G. e L. Doria. III. 
rassegna delle formiche della tunisia. Annali del Museo civico di storia Naturale 
Giacomo Doria (Genova) (2)1(21):373-386 
Emery, c. 1891. revision critique des fourmis de la tunisie. Exploration scientifique de la 
tunisie. Zoologie-Hyménoptères. Imprimerie Nationale, Paris. 21 pp.
996  sociobiology Vol. 59,  No. 3, 2012
Emery, c. 1909. beiträge zur Monographie der Formiciden des paläarktischen Faunengebietes. 
(Hym.). teil VI. Deutsche Entomologische Zeitschrift 1909:19-37.
Espadaler, X. & bernal, V. 2003. Exotic ants in the canary Islands (Hymenoptera, Formicidae). 
Vieraea 31:1-7.
Forel, A. 1890. Fourmis de tunisie et de l’Algérie orientale. Annales de la société Entomologique 
de belgique, comptes-rendus des seances 34:61-76. 
Forel, A. 1904. Miscellanea myrmécologiques. revue suisse de Zoologie 12:1-52.
Forel, A. 1911. Une colonie polycalique de Formica sanguinea sans esclaves dans le canton 
de Vaud. Memoires 1er congrès International d’Entomologie 2:101-104.
Gómez, K. & Espadaler, X. 2006. Exotic ants (Hymenoptera: Formicidae) in the balearic 
Islands. Myrmecologische Nachrichten 8:225-233
Guillem, r. 2008. The ants of Gibraltar. Gibraltar Nature News 14:8-9.
Gulmahamad, H. 1997. Ecological studies on Cardiocondyla ectopia snelling (Hymenoptera: 
Formicidae) in southern california. Pan-Pacific Entomologist 73:21-27.
Heinze, J. 1997. Male reproductive strategies in ants. pp. 179-187 in Kipyatkov, V.E. (ed.) 
Proceedings of the International colloquia on social Insects. socium, st. Petersburg.
Heinze, J. 1999. Male polymorphism in the ant species Cardiocondyla minutior (Hymenoptera: 
Formicidae). Entomologia Generalis 23:251- 258
Heinze, J., s. cremer, N. Eckl & A. schrempf 2006. stealthy invaders: the biology of 
Cardiocondyla tramp ants. Insectes sociaux 53:1-7.
Heinze, J., s. Kühnholz, K. schilder & b. Hölldobler 1993. behavior of ergatoid males in 
the ant, Cardiocondyla nuda. Insectes sociaux 40:273-282.
Izhaki, I., b. Idelovich, r. Laster & Y. Ofer 2009. the impact of macro- vs. micro-environmental 
factors on the structure of ant communities inhabiting east-mediterranean Aleppo pine 
forests. Israel Journal of Entomology 39:129-146.
Karawajew, W. 1911. Ameisen aus transkaspien und turkestan. trudy russkago 
Entomologicheskago Obshchestva 39:1-72.
Mayr, G. 1908. Ameisen aus tripolis und barka. Zoologische Jahrbücher, Abteilung für 
systematik, Geographie und biologie der tiere 26:415-418.
Mei, M. 1995. Arthropoda di Lampedusa, Linosa e Pantelleria (canale di sicilia, Mar 
Mediterraneo). Hymenoptera Formicidae (con diagnosi di due nuove specie). Il 
Naturalista siciliano 4:753-772.
Menozzi, c. 1933. Le formiche della Palestina. Memorie della societa Entomologica Italiana 
12:49-113.
Mohamed, s., s. Zalat, H. Fadl, s. Gadalla & M. sharaf 2001. taxonomy of ant species 
(Hymenoptera: Formicidae) collected by pitfall traps from sinai and Delta region, 
Egypt. Egyptian Journal of Natural History 3:40-61. 
O’Keefe, s.t., J.L. cook, t. Dudek, D.F. Wunneburger, M.D. Guzman, r.N. coulson & s.b. 
Vinson 2000. The distribution of texas ants. southwestern Entomologist. supplement 
22:1-93.
Oettler, J., M. suefuji & J. Heinze 2010. The evolution of alternative reproductive tactics in 
male Cardiocondyla ants. Evolution 64:3310-3317.
997 Wetterer, J.K. — Worldwide spread of Cardiocondyla mauritanica
Ortiz, F.J. & A. tinaut 1987. citas nuevas o interesantes de formícidos (Hym. Formicidae) 
para Andalucía. boletín de la Asociación Española de Entomología 11:31-34.
Pisarski, b. 1967. Fourmis (Hymenoptera: Formicidae) d’Afghanistan récoltées par M. Dr. 
K. Lindberg. Annales Zoologici 24:375-425.
radchenko, A. 2004. Fauna Europaea: Formicidae. In Noyes, J. (ed.) Fauna Europaea: 
Hymenoptera. Fauna Europaea version 1.1: <http://www.faunaeur.org>, retrieved on 
13 December 2010.
reyes-López, J., c. Ordóñez-Urbano & s.  carpintero-Ortega 2008. relación actualizada de 
las hormigas alóctonas de Andalucía (sur de España). boletín de la Asociación Española 
de Entomología 32:81-94.
rojas-Fernández, P. 2001. Las hormigas del suelo en México: Diversidad, distribución e 
importancia (Hymenoptera: Formicidae). Acta Zoológica Mexicana 1:189-238. 
seifert, b. 2003. The ant genus Cardiocondyla (Insecta: Hymenoptera: Formicidae) a 
taxonomic revision of the C. elegans, C. bulgarica, C. batesii, C. nuda, C. shuckardi, C. 
stambuloffii, C. wroughtonii, C. emeryi and C. minutior species groups. Annalen des 
Naturhistorischen Museums in Wien 104(b):203-338.
seifert, b. 2008. Cardiocondyla atalanta Forel, 1915, a cryptic sister species of Cardiocondyla 
nuda (Mayr, 1866) (Hymenoptera: Formicidae). Myrmecologische Nachrichten 
11:43-48.
snelling, r.r. 1974. studies on california ants. 8. A new species of Cardiocondyla 
(Hymenoptera: Formicidae). Journal of the New York Entomological society 82:76-
81. 
taylor, b. 2010. The ants of Egypt (Hymenoptera: Formicidae). <www.nottingham.
ac.uk/%7Eplzfg/ants/ants_of_egypt_2007/cover.htm>, retrieved on 13 December 
2010.
Ward, P.s. 2005. A synoptic review of the ants of california (Hymenoptera: Formicidae). 
Zootaxa 936:1-68.
Wetterer, J.K. 2012. Worldwide spread of Emery’s sneaking ant, Cardiocondyla emeryi 
(Hymenoptera: Formicidae). Myrmecological News 17:13-20.
Wetterer, J.K., X. Espadaler, A. L. Wetterer, D. Aguin-Pombo & A.M. Franquinho-Aguiar. 
2007a. Ants (Hymenoptera: Formicidae) of the Madeiran Archipelago. sociobiology 
49: 265-297.
Wetterer, J.K., X. Espadaler, P. Ashmole, c. cutler & J. Endeman. 2007. Ants (Hymenoptera: 
Formicidae) of the south Atlantic islands of Ascension Island, st Helena, and tristan 
da cunha. Myrmecological News 10: 29-37.
Wetterer, J.K., P.s. Ward, A. L. Wetterer, J. t. Longino, J.c. trager, and s.E. Miller. 2000. 
Ants (Hymenoptera: Formicidae) of santa cruz Island, california. bulletin of the 
southern california Academy of sciences 99: 25-31.
Wilson, E.O. & r.W. taylor 1967. Ants of Polynesia. Pacific Insects Monograph 14:1-
109.

